In this paper, we consider the value distribution of meromorphic solutions for linear difference equations with meromorphic coefficients. MSC: 30D35; 39A10
Introduction and preliminaries
Recently, several papers (including [-]) have been published regarding value distribution of meromorphic solutions of linear difference equations. We recall the following results. Chiang and Feng proved the following theorem. Then we have σ (f ) ≥ .
In this paper, we use the basic notions of Nevanlinna's theory (see [, ] ). In addition, we use the notation σ (f ) to denote the order of growth of the meromorphic function f (z), and λ(f ) to denote the exponent of convergence of zeros of f (z).
Chen [] weakened the condition (.) of Theorem A and proved the following results.
Theorem B ([])
Let P n (z), . . . , P  (z) be polynomials such that P n P  ≡  and deg(P n + · · · + P  ) = max{deg P j : j = , . . . , n} ≥ . (.)
Then every finite order meromorphic solution f (z) ( ≡ ) of equation (.) satisfies σ (f ) ≥ , and f (z) assumes every nonzero value a ∈ C infinitely often and λ(f -a) = σ (f ). 
is a meromorphic solution with infinitely many poles of (.) (or (.)).
For the linear difference equation with transcendental coefficients
Chiang and Feng proved the following result.
Theorem E ([])
Let A  (z), . . . , A n (z) be entire functions such that there exists an integer l,
Laine and Yang proved the following theorem. 
Theorem F ([])
. . , A n are meromorphic functions satisfying (.), then Theorem E does not hold. For example, the equation
This example shows that for the linear difference equation with meromorphic coefficients, the condition (.) cannot guarantee that every transcendental meromorphic so-
Thus, a natural question to ask is what conditions will guarantee every transcendental meromorphic solution f (z) of (.) with meromorphic coefficients satisfies σ (f ) ≥ σ (A l ) + .
In this note, we consider this question and prove the following results. 
Corollary Under conditions of Theorem ., every finite order solution f (z) ( ≡ ) of (.) has infinitely many fixed points, satisfies τ (f ) = σ (f ), and for any nonzero constant c,
Example . The equation 
where H  = {θ ∈ [, π); δ(P, θ ) = } is a finite set.
, a be nonzero constants, A j (z) (j = , , ), F(z) be nonzero meromorphic functions. Suppose that f (z) is a finite order meromorphic solution of the equation
Thus, by (.), we deduce that
For any given ε ( < ε < min{
, and for sufficiently large r, we have that
By Lemma ., we obtain
where M (> ) is some constant. By σ (f ) = σ , there exists a sequence {r n } satisfying r  < r  < · · · , r n → ∞ such that
Thus, for sufficiently large r n , we have that 
Thus, by (.) and (.), we obtain
where M (> ) is some constant. Combining (.) and ε < By (.) and (.), we see that f (z) cannot be a rational function. By Lemma ., (.) holds. By Lemma . and (.), it is easy to see that for any given ε  ( < ε  < min{
and for sufficiently large r,
and
Thus, by (.), (.), (.) and (.), we deduce that Now suppose that |b| > |a|. By Lemma ., for any given ε  ( < ε  < min{ -α,
Thus, by (.), (.), (.) and (.), we deduce that
Since ε  <  -α, we have that σ (f ) - + ε  = α - + ε  < . Combining this and (.), we obtain
, we see that (.) is a contradiction. http://www.advancesindifferenceequations.com/content/2013/1/60 Now suppose that |b| < |a|. Using the same method as above, we can also deduce a contradiction.
Hence, σ (f ) ≥  in Subcase (b). Subcase (c). We first affirm that f (z) cannot be a nonzero rational function. In fact, if f (z) is a rational function, then 
Using the same method as in the proof of (), we can obtain
= 
